Heat shock protein 27 phosphorylation is involved in epithelial cell apoptosis as well as epithelial migration during corneal epithelial wound healing.
We reported the expression of phosphorylated HSP27 during epithelial wound healing in murine corneas (Jain et al., 2012) in July of 2012. This in vivo investigation demonstrated that the expression levels of phosphorylated HSP27 were greater in wounded corneal epithelial cells than in unwounded controls and that the localization of phosphorylated HSP27 was in the basal and superficial epithelia three days following corneal epithelial wounding. We suggested that phosphorylated HSP27 had a role in the early phase of corneal epithelial wound healing. The purpose of this study was to investigate the exact role of heat shock protein 27 (HSP27) phosphorylation for the wound healing of cultured human corneal epithelial cells (HCECs). HSP27-specific siRNAs and control-siRNAs, with no known homologous targets in HCECs, were created. The cultured HCECs were divided into two groups: Scrambled control-siRNA-transfected group vs. HSP27-specific siRNA-transfected group. The scratch-induced directional wounding assay, Western blotting, using antibodies against non-phosphorylated and phosphorylated HSP27, non-phosphorylated and phosphorylated Akt, and Bcl-2-associated X protein (Bax), immunofluorescence staining to determine the filament actin, flow cytometry to measure apoptosis, and proliferation assay were performed to determine the role of HSP27. Western blot assay showed that the expression of phosphorylated HSP27 significantly increased at 5, 10, and 30 min after scratch wounding, compared with those in unwounded HCECs (all p < 0.05). Western blot assay also showed HSP27-specific siRNAs effectively blocked the expression of non-phosphorylated HSP27. The HSP27-specific siRNA-transfected group had more Bax expression, less phosphorylated Akt expression, and less non-phosphorylated and phosphorylated HSP27 expression (all p < 0.05). The scratch-induced directional wounding assay showed the HSP27-specific siRNA-transfected group with a less migrating cell number than the control-siRNA-transfected group (p < 0.05). Immunofluorescence staining showed that reorganization of actin cytoskeleton prominently decreased in the HSP27-specific siRNA-transfected group, compared with the control siRNA-tranfected group. Flow cytometry revealed that the HSP27-specific siRNA-transfected group had more HCEC apoptosis. Proliferation assay showed no difference between the two groups. In conclusion, the role of HSP27 in corneal epithelial wound healing can be epithelial cell apoptosis, as well as epithelial migration. HSP27 is involved in HCEC migration by the reorganization of actin cytoskeleton.